Stage 1 testing and pharmacodynamic evaluation of the HSP90 inhibitor alvespimycin (17-DMAG, KOS-1022) by the pediatric preclinical testing program.
Alvespimycin (17-DMAG, KOS-1022), a potent small-molecule inhibitor of the protein chaperone Hsp90, is being developed as an anticancer agent because of the multiple Hsp90 client proteins involved in cancer cell growth and survival. Alvespimycin was tested against the in vitro panel of the Pediatric Preclinical Testing Program (PPTP) at concentrations from 1 nM to 10 microM and was tested against the PPTP's in vivo tumor panels by intraperitoneal administration using a 50 mg/kg BID twice weekly x 6 weeks dose and schedule. Hsp70 induction in tumor and liver tissue was used as a pharmacodynamic measure of Hsp90 inhibition and stress response induction. Alvespimycin had a median IC(50) of 68 nM against the PPTP's in vitro panel, with a trend for lower IC(50) values for the rhabdomyosarcoma panel (median IC(50) 32 nM) and for higher IC(50) values for the neuroblastoma panel (median IC(50) 380 nM). Using the time to event activity measure, alvespimycin had intermediate or high activity against 4 of 28 evaluable solid tumor xenografts, including 3 of 4 alveolar rhabdomyosarcoma xenografts (one with a partial response). Hsp70 induction was observed in tumor tissue from both responding and non-responding xenografts. Alvespimycin demonstrated little in vivo antitumor activity against most of the PPTP's preclinical models. The greatest drug effect was observed for the alveolar rhabdomyosarcoma xenografts in the rhabdomyosarcoma panel. Hsp70 induction was observed in responding and non-responding xenografts, suggesting that tumor-specific events subsequent to HSP90 inhibition are primary determinants of antitumor activity.